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peMOMT* oOcaAMO* kohohhu aa chct ywnne- 
hm« ycroAHMaocm rwamipeA A«*cra*x> cmh- 
hioiumx ycMAMA npn *anpacc«ax. 
npaauuaxMMKX 8-9 Mfla. A»» mro nocne 
ycTanoanf a MacreAe^erra napaoro npoAoab- 
ho ro+pMpoaaMMoro imacrupa ycraMaam«aa- 
m aTopoa. np«seM napttMarp aroporo 
miacmpa awfi«pax>T ManMUMM napMMCTpa 
napaoro ruiacrwp*. a napMMarp napaoro aw 

ftxpJOT MOHWUIMM n«pMM6T|>a O6C1AH09 XO~ 

aokkw. A**wy aroporo ycrauaaiuiaaaMoro 
rmacTupa ay owpaOTCoAtoiaAAftMHW napaoro 
H a aaniMMNy. Ooatuiyio paoowo xoa» w 
pawtmacxoft AOpHMpyetuaA roaoacic flapaA 
ycraMoaxoA aroporo naacrwpa oahm to arc 
Topuoa caiattiaOT oTHOorreAMtoiopaa napao- 
ro na aeuwHMHy paOowo xoju rMApaamne- 
ckoH AOONMpyiotueA woiw a KanpaaneHMH. 
npoTWMnoAOXKOM ManpawcHMK) pa6oM«ro 
xoAa AOpNMpyiou^A ronoaxM. 



KfaoOpeTCHMe oiMOtmca x paMOHry axe- 
njtyaramiOKHtJx. MarweraraakHMX m apythx 
cuixkm, Ooaee tommo k aoccTOHoajiaHtno rap- 

MaTMNNOClM OteaAHWX KOAOHH MT*MW*eCKW 

mm naacrapntM. 

Umuo naoOpaTaMMa aaaaarca noxutua- 
nm a^ecmBMOCTM dcmomt* oocaAHoA xo- 
aohhw aa cw yaaainaHMa ycTO*waoCT* 
n/iacrwpeA A aAcTawo CHHnaxwix jo*** 
npM AsnpeccKxx. npaawuiaomnx 8-9 Mna. 

CnoeoO ocymacTaaaaTca cwyxHttHM 06- 

fJ13QM* 

B exaawMHy cnycxaiOT napauA n poAPab - 
ho ro4p*poajHHWfl n/iacrup* napuMOTpOM, 
6oAMtiMM napMMarpa oOcaAMoA ko*ommw, ao- 
eraaaaioT aro a Mccty Ae*axra o6eaA«* xo- 



mmhu * ycrsHaMMaaoT • stom Macro npwo- 
TuaM rMApaa/iwHtcxoA AOpHtipyxMuaft roiio- 
■km. 3aran a wecry Ae*exTa cfiycxaxn aropoa 
npOAOAWHO ro^pMpoaaHKwA rwacmp^ nepit- 
MOTpoM, MaMhuiMM naoMMaTpa napaoro ycra- 
HaaanaaaMoro ruiacmpa. m aamkoa. OonbitteA 
AftiiMM napaoro ycTanaxAMtaeMoro naacrwpx, 
na aenMNMny, Ooakwyw paOoscro xoa* W 
paamwacaoft AopMnpyxmieft roiioaxn. nepaA 
YcranoaxoA aroporo niiacmpa oamh ms aro 
ropuoa catamaiOT otmocmtmwmo topua napao- 
ro raiacTupn Ma aaaMMMHy paoonaro xoAa rwA* 
pasaM«iacROii AopifMpyxmeA tojioxxm a 

HanpaaaaMtm. npotnaononoxMOM Manpaa/ie- 
hmio paOOHaro xoa» rHApaaaiHacxoA Aop*"- 
pysoutaA roAOiKM, a aaran npotaaoAar ycra- 
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HOixy sTOporo rw»CTup« ihiwcct c MpiWM 
m itOAMUM nepeKpwTHCM rtepioro narpy&ca no 
tee* ero ah kmc* 

OnuTCSMAeTeiikCTvyvr.MTonpMpeMOKTe 5 
koaomm 140, 146, 168m 1?8MMnpMnony4eMKM 

TOHHOA HH^OpMatiMM 0 AiACTlMTeAWfOM 1** 

pimetpe BHyrpcNNtA noeepxHOcni koaohhu 
(nomiKMJi lUMoptrrenfl napMMerrpe. Mmepe- 
miw np«i cnycM TpyO • ocMXMHy Afl* eKCfte- 10 

pMHtKTl) OffTMMAAfcMMM AtAJieTCS HttMT 9 1 

mm no AHAMrrpy mam 3 mm no nepHMerpy, to 
ecTk fWW*3, B atom CAycae ocesoe ycM- 
iiMtM AceAeHMjeoMAMHApOAOpHt npMycrt- 
noiiconrtiCTiipii MeawiA^tMipetOMeMflyeHOT 15 
npeAAAex, AOCTMraerci hmoxhm repMerwt- 

HOCTfc. 

npM MCnOAVMUKMM npOMJMACTMNHOM 
MN^OpMJUMM O TOAUJMMO CTAHKM TpyCU 0 MM- 20 

Tepwe peMOMTt pcxoMAHAyeTca opmhmmjtv 

nrrw**6. 

60AbUJMMCTW rpyO COTJieCMO mhotonmc- 
ACHHWM AAMApAM MMOOT AO*CTlMTWWMMt 

• •mqiummA m ocoOomko eMyfpeMMMft AHeMOTpw 25 
npM6n*DMTeAkH0 He 1 mm Coawua hommhaju- 
mux sneneHMil* vro maxoamtca e npeAeAax m a 
cooreercT bmm c AoaycxaM* no rOCTy. KpoMe 

toco, pj^ore c ^ktmhockmm NeTiroM e npeA»- 
MX *6 mm enowMO npmvme** m mo MOUMe t 30 
npeeuuieHMS AonycruMux Morpyaox, 

flocee ycTonoeKM nepeoro nAacrwpa 
•Hyrp«MHMftAKeM«TpdMiMMpMMtTprUH co- 
OTeeTcrMMMO coctaajmuot 

d»Mt ■ dame - 2 £ • 6Wm - 6: 35 

ntui -x(<Ut« - 2 <3HW - 18. 

ChmtM, HTO CMAOMMS O 6m% unmi.W 

xa omtpjioTCJi Me npon a eoac r eeMMyo Aoxy- 
momtoumo (<W« m fW0« Aee y«iecTKe 4Q 
AtoONoro nepexpyTMi coreecMO matoama w 
AtfOMpaayr »*aMaai»AHTHUM amamctp anaiuM** 
noeepxMocm d2 m nepMMOTP •roporo 
crepe 

dj * d»»i ♦ 2 - <W« - 6 ♦ 2 • tW« - 4; 45 

rh - fU.i ♦ 6-rW - 1 8 - 6 - fW« - 12. 

Takmm oopaiOM, npM ewOope nepeoro m 
aioporo niiecTupeM ptcoMCHAyeTce odmh*- 
wai* n 1 - rw. ♦ 6 m n 2 • rw - 12 (n pm 6 • 3). 

B ahahchmm rh Moryr 6mtw enecenu sop* 50 
pevTM»w no peayAtTaraM ycraMoaxM nepaoro 
nuecTMpe. Ecam ycMAwe He AopMMpyvuitM ro- 
aoaka npM ero pecuiMpeMMM okaxctca »mah*- 

TCAbMO HHJKA HOpMAAfcMOrO (14"t8 T) - npMJ- 
MM TOCO. HTC AtMCTeMTeAkMOe fWl COAMUt. 55 

th CAOAyer euGpATk y eeAMHOMM mm ma 2*5 mm 
copeiMepno creneMM yMeH*uieHMA AeAcra*- 
TeAtMOfl oceaoa cmau, ocam ycMAMe okaxatca 

•yiUt HOpMW, nj CAAAyOT yKBHUUMTV coot- 
AATCTtyiOUIMM OftpAAOM. 



TasMM oOpeaOM. k MopsACMCT^y n t > 

>n»M.c > (h ynecTHu cAeAyioutMe AonoAKe- 
hma: 

n« - n.«4i ♦ 6; rb - H^ji - 12 ±(2-5). 

A*Mxy nepeoro nnactupii au6Mpa«rr Tar. 
MT06w ntpeKpwrv Ae^ecr c aoctatohmmm ne- 
pexAecTOM eaepx m bkhj fM .5-2,5 m). Boamhm* 
ny nepejceecre CAtAyet auSMpeTb a yea- 
aaKMitt npeAeAax. yaeiiMSMaea mam ynaHwuiaa 
am e saimcmmoctm or cToneMM AocroaepHO- 

CTM MM^ODMeUMM O paaM6DO M MftCTA AA*CCTa. 

Aamma aroporo rtAacTvp* npexgie accro aoa- 
mhb co oreeTCfe oMTa c aenecoM &n*Ht ac- 

4««tmoA hactm koaohhu m napafpy aarw coot- 

eeTCTeyioatHM ynecrox nepeoro ftAecrupe. 

CswTee, HTO neptyA nAJcmpb ycriMot- 
aom a TpeOycMOM Mecra m ooocneneMo maah* 
Moe nepaapwTMa aa^okta c napcxAacroM no 
Aammo, npM ewOope peaMepoe m cxamu ycie- 
HoaxM aToporo nAacTwpa ■ o i m o xm m CAeAyiO- 

UPMJ aapMAHTM. TeXMOAOTMA yCTAHOIKM flAAC 

Tupa eKAxyueT tdm nana: pecuiMpeHMe ma- 
MBAbMoro yMacTKa aaa aauenAOHMa nnacrupa 

C OOCAAMOA KOAOMMOe fiyTftM aTflrMUHMX AO~ 

DHMpyxMueA roAoaxM noA AeaAeHMeM rwAPO- 

APMXpaTOM Me AAAMWHy €fO XOAA — 1 ,5 M nDM 

yAepxceKMM nAacrepA or oceeoro cMatueMMA 
ynopoM ycTpOMcree; pacuiMpeMMe ocMoeMoro 
yHecrxe ruuempa npoiarMeeMMeM A0pMMpya> 
meA roAoa«M (oowsmo Oea AaaAeMMx) TaAtaon 
CMcreMOM, nxecTMp^ npw jtom pasrpyxeeeTca 
or oceeoro eoaAeAcraMA ronoexM nepea ha- 
haawmaA pecuiMpcMMwA ynacroK mo xoAOMMy; 
aenpeccoexA pacumpeHHoro nxacTup* mmo- 
rocpeTHWM npoxoAQM AopHMpyttuten roAoaxM 
noA AAaAAHMeM. 

OnecKOCT% CMemeHHA n/tacTwpa no to- 
iiOHHe ao3MMKaeT Ma btooom arane ycraHoaKM 
MJ-aa HAAOCTjTONHoro aauenAAHHa maha/i who- 
ro pecuiMpeHHoro ysactM, nanpMMep npn 

aHAMMTAA bHOM HCCOOt A6TC T*»*<M HIT* TO*. PIpH 
HAAOCTa TON HOM MAM Cl'MUATAAfcMOM HATATA 
MaMAAbHWR yuaCTOX noCAC PACUIMpCHMA MO* 
MT 6wTk MCAOCTATOHMO OpMACAT X KOAOMMe. 
npM OOAWtUOM MaOUTOMHOM MATS FA TMAPOAOM' 
KDAT npM aaAAMHOM AAAAAHMM MOACAT aTAMyTk 

roAOAxy • naacTupw ha HeaHA^MTeAkHyx) 

NACtk caoero xoaa. 

Btoooh nAacTwpb awnoAHAATCA c ncpM- 
MerpoM corAACMO dckomahaahmm. aamha npH- 
hmmaotca a cooTacTCTaHH c aammo A napaOfo 

nAACTUpA OAKK 1,5-2.0 M. flpH CHyCXO MMJX- 

hmm KOMAU pacnonaracT ha 15-2.0 m hmaca 
Topue nepeoro naacTupA, Aaaaa - paCuiMpe- 
hma MAMAAbMoro ysecTXA c pAarpysxoM eepx- 
Mero topua nAACTupa e ynop Aopne. aatam 
npoTArMAAHMA AopHMpyximeA roAoexM 6ea 
Aaxaahmx pacuiMpoMMe ocMoenoM hactm m 
SAnpoccoaaa rwacTup* a HOCXOAbKO npoxo* 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of pasing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = P^tr + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pt = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter P^ are 
respectively 

dinl = diastr. - 28 = djn. s tr. ' 6 ' 
Pinl " *(din.str. - 28) = Pin. s tr. - 18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (d^str. and P^str.)* f° r the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface dz and the perimeter P2 for 
the second patch 

d2 = dinl + 2 = din. s tr. -6 + 2 = din, str - 4; 

P2 = Pinl + 6 = Piastr. - 18-6 = Piastr. - 12. 

Thus when selecting the first and second patches, it is recommended to use 

Pi = Pin.str. + 6 and P 2 - Piastr. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin. s tr. > 
Pi = Pin.str. + 6; P 2 - Pin.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Piastre and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl 38 Piitstr. " 12 - Pin. st r. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally comigated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 

of the second patch to be placed is selected to be less than the perimeter of the first patch to 

be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 

direction opposite to the direction of working travel of the hydraulic coring head. 
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